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Identification of the germline-derived GNAS gain-of-function mutations and
clarification of the novel mechanism leading to GNAS loss-of-function
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GNAS-Gsa mediates signal transductions of multiple G-protein-coupled
receptors. It is biallelically expressed in most tissues including the renal collecting duct and is
predominantly expressed from the maternal allele in a few tissues such as the renal proximal tubule.

We performed whole exome sequencing and identified novel p.F68_G70del and p.M255V variants in two
families with dominantly inherited nephrogenic syndrome of inappropriate antidiuresis (NSIAD). We
further performed protein structural analysis, in vitro functional analysis, and model mouse
analysis, successfully demonstrating that both variants have gain-of-functions. This study
demonstrates for the first time the presence of germline-derived GOF variants of GNAS-Gsa and
establishes a novel Gsa -mediated genetic disease. We also identified for the first time that
elongation of the GNAS region and iInsertion of retrotransposon can lead to pseudohypoparathyroidism

type Ib.
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Supplemental Table 5. Numbers of pups and embryos produced by mating between heterozygous

female and male mice ED&V::;%::](E] Free oral E';E:_Ie;::;;ke (g/day)
WT/A x WT/A (20 pregnancies)
Genotype WT/WT WT/A AlD 50 5.0 CIWT/WT
Number of pups at ~ 24 hours of age 40 4.0 B WA | Female
Total 45 78 29 P=072 30 30 B AA
Female 23 42 17
Male 2 36 2 20 20 CIWT/WT
WT/M255V x WT/M255V (15 pregnancies) 10 1.0 B WT/A | mMale
Genotype WI/WT WI/M255V  M255V/M255V 0 0 B AA
Number of pups at ~ 24 hours of age 13 1111 7 11 10(n) 1110 8 7 11 10(n)
Total B 61 5 P =0.00000051 Female Male Female Male
Female 17 26 1
Male 27 35 4
Number of pups at ~ 48 hours of age X 7. p.F68_ G70del EF /v~ 7 ADKRE
Total 44 59 4 P =0.00000018 k ﬁk J(
Female 17 26 1 JKE
Male 27 33 E!
WT/M255V x WT/M255V (5 pregnancies)
Genotype WI/WT WI/M255V  M255V/M255V

Number of embryos at 18.5 days post coitum
Total 12 2% 11 P=089
Female 8 14 5
Male 4 12 6
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